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POWER SHARING DEVICE 

CROSS-REFERENCES 

There are no applications related to this application ?led 
in this or any foreign country. 

BACKGROUND 

It is Well-knoWn in northern climates to use automotive 
block heaters during the Winter months. Such heaters main 
tain the engine block and oil temperatures Well above the 
ambient temperatures. Similar heaters are available for auto 
motive radiators and batteries. 

Unfortunately, since such equipment must be manufac 
tured to stand up under the most extreme Weather conditions, 
it is often the case that excessive poWer is consumed under 
standard or milder conditions. This is true not only of 
automotive block, radiator and battery heaters, but also 
heaters used in animal husbandry, such as those used to 
prevent the drinking Water of livestock from freeZing. As a 
result, money is Wasted in operation during all but the most 
extreme Weather conditions. 

As a result, poWer sharing devices have been developed 
to cycle poWer to one or more outlets, thereby lessening the 
duty cycle of an individual heating apparatus from 100% to 
some fraction thereof. HoWever, due to their construction, 
most such poWer cycling devices lack the functionality 
required to be fully effective in supplying the amount of 
poWer required for the efficient operation of the heating 
device. 

A ?rst ?aW common to most poWer sharing and cycling 
devices it that the poWer supply commences at the moment 
the heating devices are plugged in. As a result, electrical 
poWer is expended heating a Warm engine. 
Asecond ?aW common to many poWer sharing devices is 

the use of mechanical construction techniques that result in 
a high parts count and failure rate, component degradation 
over time and high cost of manufacture. 

An additional ?aW common to poWer sharing devices is 
that When poWer is in the off portion of the cycle there is no 
method and supporting circuit that alloWs the user to deter 
mine if the poWer is simply in the off portion of the cycle, 
or if there has been a circuit failure. 

A still further ?aW common to most poWer sharing 
devices is that the user has little or no control over the duty 
cycle of the poWer distribution. 

For the foregoing reasons, there is a need for poWer 
sharing device that can, at the user’s option, delay the 
inception of the operation of the heating device. The poWer 
sharing device must be able to function in any ambient 
temperature, and must be extremely reliable. The poWer 
sharing device must provide the user With control over the 
poWer duty cycle at Which the heating devices are operated. 
Also, the poWer sharing device must provide the user With 
circuitry to test all outlets to determine if poWer is being 
supplied and to determine if there is a circuit failure. 

SUMMARY 

The present invention is directed to an apparatus that 
satis?es the above needs. A novel poWer sharing device is 
provided that provides means Which delay the time of 
activation until after the car’s engine has had time to cool, 
provides an extremely reliable structure and gives the user 
unprecedented control over the poWer provided to the con 
trolled device. 
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2 
The poWer sharing device of the present invention pro 

vides some or all of the folloWing structures. 
(a) A poWer cord, adapted to be inserted into a standard 

electrical outlet, providing “hot” or “line”, “neutral” 
and “ground” 120 volt, 60 cycle ac current conductors. 

(b) A delay period choice sWitch for alloWing the user to 
select a delay period, typically either 1 or 2 hours, 
before the poWer cycles commence. 

(c) ApoWer cycle choice sWitch for alloWing the selection 
of a poWer cycle period, typically of 7.5 or 15 minutes 
per hour. 

(d) A delay pushbutton sWitch for causing the above 
sWitches to be read to determine the delay period and 
the poWer cycle period, and to start the appropriate 
delay period folloWed by the appropriate poWer cycle 
periods. 

(e) An LED for indicating that the delay period is in 
progress. 

(f) A microcontroller or similar digital processor, having 
at least 3 input and 5 output lines. The three input lines 
are connected to the delay period choice sWitch, the 
poWer cycle choice sWitch and the delay pushbutton 
sWitch. Four of the ?ve output lines are connected to 
circuitry, discussed beloW, for controlling four time 
shared electrical outlets. The ?fth output line is con 
nected to the above mentioned LED indicator. 

(g) Computer softWare, controlling the operation of the 
microcontroller, for upon poWer being applied to the 
microcontroller checking to see the status of the poWer 
cycle choice sWitch and for beginning to sequentially 
apply poWer to each of the four outlets in either a ?rst 
or a second poWer cycle. If the poWer cycle choice 
sWitch Was set to a ?rst position, then each of the four 
output lines is activated, in an endless sequence and one 
at a time, for a period of 15 minutes. If the poWer cycle 
choice sWitch Was set to a second position, then the 
softWare causes the microcontroller to activate each 
output line, in an endless sequence and one at a time, 
for 7.5 minutes. A softWare delay folloWs each activa 
tion With a 7.5 minute pause in Which no output line is 
activated. The softWare continuously polls the port to 
determine if the delay pushbutton sWitch has been 
pushed. If the delay pushbutton sWitch is pushed, 
depending on the setting of the delay period sWitch, the 
softWare executes either a one or a tWo hour delay. 
FolloWing the delay, the microcontroller then resumes 
the appropriate poWer cycle. 

(h) Four optoisolator devices, each device having as a ?rst 
input line one of the four microcontroller output lines 
and having as a second input line the ground current 
conductor. Each optoisolator device also has a 
collector, Which is tied to line voltage through a current 
limiting resistor, and an emitter, Which drives a triac 
device. 

(i) Four triac devices are provided, each being associated 
With an optoisolator device. Each triac device is gated 
by the output of the associated optoisolator, and func 
tions as a sWitch to regulate the supply of line current 
to an associated electrical outlet 

Four electrical outlets, each associated With a triac 
device, are provided. Each outlet has the line connector 
attached the output of the triac, typically through a fuse. 
Each outlet also has the appropriate neutral and ground 
connections. 

(k) A direct current poWer supply includes a step-doWn 
transformer, having 120 volts ac current as its input, 
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and having an output that is input to a voltage regulator, 
Which in turn supplies loW voltage direct current to the 
microcontroller. 

(l) A test circuit having a single test pushbutton and signal 
lamps associated With each outlet alloWs the user to 
distinguish betWeen lack of poWer caused by a circuit 
failure such as a bloWn fuse and lack of poWer caused 
by the normal cycling of poWer on and off. The test 
circuit forces the operation of the optoisolators, and in 
turn the triacs, thereby supplying poWer to the outlets 
and to the test lamps. In the event that the test lamps do 
not operate, the user is noti?ed that there is a failure 
someWhere in the poWer sharing device. 

It is therefore a primary advantage of the present inven 
tion to provide a novel poWer sharing device having four 
sWitched outlets Where poWer is cycled from one outlet to 
the next in evenly timed intervals, alloWing four devices to 
be poWered in sequence, thereby saving poWer and money 
and reducing the peak load and alloWing as many as four 
vehicles to operate all of their automobile Warming devices 
from a single standard 15 amp convenience outlet. 

Another advantage of the present invention is to provide 
a poWer sharing device having a poWer cycle choice sWitch 
that alloWs the user to reduce poWer consumption a further 
50% by choosing to have periods Where the poWer is turned 
off betWeen the periods in Which poWer is cycled to each 
outlet in sequence. 

Another advantage of the present invention is to provide 
a poWer sharing device having circuitry including a test 
pushbutton and four signal lamps that alloWs the user to 
distinguish betWeen the absence of poWer due to the normal 
on and off cycling of poWer to the outlets and the absence of 
poWer due to a circuit failure. 

Another advantage of the present invention is to provide 
a poWer sharing device having signal lamps associated With 
each outlet that indicate that poWer is present, and that care 
should therefore be taken. 
A still further advantage of the present invention is to 

provide a poWer sharing device having a delay period choice 
sWitch that alloWs the user to choose the period of delay 
before the poWer cycling commences. 

DRAWINGS 

These and other features, aspects, and advantages of the 
present invention Will become better understood With regard 
to the folloWing description, appended claims, and accom 
panying draWings Where: 

FIG. 1 is circuit schematic shoWing a version of the 
electronics of the invention suited to cycle poWer betWeen 
the four outlets shoWn; and 

FIG. 2 is a schematic shoWing the input sWitches and 
output LED on the control panel of the poWer sharing 
device. 

DESCRIPTION 

Referring to FIGS. 1 and 2, a poWer sharing device 
constructed in accordance With the principles of the inven 
tion is seen. Input sWitches on the control panel 20 alloW the 
user to control the device’s functionality. A microcontroller 
30 provides the functionality needed to control the poWer 
cycling to the electrical outlets. Optoisolators 50 provide the 
isolation needed betWeen the ac and dc portions of the 
circuit, and alloW for the electrical outlets 70 to be sWitched 
on and off by controlling triac sWitching devices 60. An ac 
poWer plug 10 is of the standard type. A poWer supply 80 
provides the dc poWer required by the microcontroller. 
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4 
In a manner that is very Well knoWn and is seen in FIG. 

1, a poWer supply 80 provides the loW voltage direct current 
poWer required by the microcontroller 30. A step-doWn 
transformer 82 reduces the voltage of the incoming ac 
current. Afuse 81 protects the circuit from overload. Adiode 
83 prevents current How in the reverse direction, While a 
voltage regulator 84 together With capacitors 85 produce a 
consistent loW voltage direct current output. 
As Will be seen, a microcontroller 30 controls the func 

tionality of the circuit. In the preferred embodiment, the 
microcontroller is a BASIC Stamp, model BS1-IC, a product 
of Parallax, Inc., of California, having telephone number 
(916) 624-8333. 
A control panel 20 alloWs the user to select a desired 

operational mode. A poWer cycle choice sWitch 23 has one 
terminal attached to a resistor 24 and also to one of the 
microcontroller’s port lines. Adelay period choice sWitch 25 
has one terminal attached to a resistor 26 and also to another 
of the microcontroller’s port lines. A delay pushbutton 21 
has one terminal attached to resistor 22 and also to another 
of the microcontroller’s port lines. When sWitches 21, 23, 25 
are open, the microcontroller’s input port lines are high; 
When the sWitches are closed, the microcontroller’s input 
port lines are loW, and current is limited by the resistors 22, 
24, 26. 

The resistors 22, 24, 26 pull up the voltage potential of the 
delay period choice sWitch, the poWer cycle choice sWitch 
and the delay pushbutton sWitch, and therefore the associ 
ated inputs to the microcontroller seen in FIG. 1, When the 
sWitches are in the open state. 

An LED indicator 40 having a current limiting resistor 41 
is attached to one of the microcontroller’s port lines, and 
enables the microcontroller to indicate that a delay period is 
in progress. 

Also connected to the microcontroller’s port lines through 
current limiting resistors 54, 55, 56, 57 are the anodes, or 
?rst inputs, of four optoisolators 50, 51, 52, 53. The optoiso 
lators may be of a variety of types, such as the Motorola 
MOC 3010. The cathode, or second input, of each optoiso 
lator is connected to ground. The collector of each optoiso 
lator is connected to “line” or “hot” 120 volts ac poWer 
through current limiting resistors 64, 65, 66, 67. The emitter 
of each optoisolator is connected to the gate of each triac 60, 
61, 62, 63, thereby controlling Whether the triac is in a 
conducting state or a non-conducting state. 

The output of each triac sWitching device 60, 61, 62, 63 
is attached to the line terminal of each outlet 70, 71, 72, 73. 
When the triac is in a state that alloWs conduction, line 
voltage is applied to the outlets through four similar fuses 74 
that are installed in-line betWeen the output line of each triac 
sWitch and the line terminal of the electrical outlets. 

In the preferred embodiment, the softWare controlling the 
microcontroller is Written in a modi?ed form of BASIC, 
Which runs on the BASIC Stamp. In alternative embodi 
ments of the invention, the softWare could be Written in 
assembler code and run on a different microcontroller. In 
either case, the algorithm is similar. 
The microcontroller executes an input statement upon 

poWer-up and at frequent intervals during all delay periods. 
By executing an input instruction, the microcontroller can 
determine Whether the delay pushbutton 21 is being pressed, 
the setting of the poWer cycle choice sWitch 23 and the 
setting of the delay period choice sWitch 25. The results may 
be stored as a variable Within the microcontroller. If the 
delay pushbutton is being pushed, the microcontroller reads 
the port to determine the correct delay period from the 
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setting of the delay period choice switch 25 and the correct 
power cycle from the power cycle choice switch. The 
microcontroller then delays the onset of power cycling for 
the appropriate period of time, and then begins the appro 
priate power cycle. 

The delay period choice switch 25 requires the microcon 
troller to time either a one hour or a two hour delay, before 
starting the power cycle. The appropriate delay is easily 
accomplished by means of timed loops. 

The power cycle choice switch allows the user to choose 
between a ?rst power cycle and a second power cycle. The 
?rst power cycle provides power for 15 minutes to a ?rst 
outlet 70, followed by power for 15 minutes to a second 
outlet 71, followed by power for 15 minutes to a third outlet 
72, followed by power for 15 minutes to a fourth outlet 73, 
followed by repetition of the above pattern. The second 
power cycle is similar, but provides only 7.5 minutes of 
power to each outlet, followed by a period of 7.5 minutes in 
which no power is supplied to any outlet. In all cases, the 
appropriate periods of time are easily measured by means of 
timed loops. A timed loop being a sequence of instructions 
executed by the microcontroller taking a known period of 
time to execute, thereby allowing larger periods of time to be 
measured by multiples of the timed loops. During these 
loops, the microcontroller must repeatedly poll the input 
port, to determine if the delay pushbutton is being activated 
by the user. 
A simple loop or repeat statement causes the microcon 

troller to cycle inde?nitely in a manner that causes the 
eXecution of either of the above power cycles. During the 
timed periods of the power cycles, power is turned on and 
off to the outlets by raising and lowering the output port lines 
tied to the optoisolators. Raising and lowering the output 
port lines is easily accomplished by outputting to a speci?c 
pin by means of program statements. 

Because power is turned on and off to each outlet in a 
cyclical manner, it may be dif?cult to determine if the outlet 
is functioning properly or if power is currently turned on to 
an outlet. To indicate that an outlet is currently connected to 
ac power, a signal lamp 93 is associated with each outlet, and 
is lit when power is available at the outlet. Additionally, a 
test circuit activated by test pushbutton 90 causes power to 
be available to all outlets, therefore lighting all signal lamps 
93, while the test pushbutton is being pushed. Thus, the test 
pushbutton overrides the microcontroller during those times 
when the microcontroller has turned ac power off to an 
outlet. 

Referring to FIG. 1, it is seen that the test circuit provides 
a test pushbutton 90 having a ?rst terminal and a second 
terminal. The ?rst terminal is connected to the power supply 
and the second terminal is connected to the ?rst input of each 
of the four optoisolators through a diode 92 and a current 
limiting resistor 91 associated with each optoisolator. Clos 
ing the pushbutton switch 90 therefore causes the anode or 
?rst input to each optoisolator to be raised to an elevated 
voltage potential, resulting in each triac supplying ac volt 
ages to each outlet in the manner already discussed. 

Continuing to refer to FIG. 1, each outlet 70, 71, 72, 73 
is associated with a signal lamp 93 having a ?rst terminal 
and a second terminal. The ?rst terminal of each lamp is in 
electrical communication with the line or hot terminal of the 
electrical outlet and the second terminal is in electrical 
communication with the neutral terminal of the electrical 
outlet. Typically, a current limiting resistor 94 is installed 
between each signal lamp and the line terminal. It is impor 
tant to note that the signal lamps should be installed between 
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the fuse 74 and the outlets, so that if the fuse blows the signal 
lamps will not function. 
To use the above described power sharing device, it is ?rst 

plugged in. The heating cycle choice switch is set to either 
7.5 or 15 minute periods. The delay period choice switch is 
then set to either 1 or 2 hours. If a delay period prior to the 
onset of the application of power to the four outlets is 
desired, the delay pushbutton is pressed, causing a delay 
commensurate with the setting of the delay period choice 
switch. As many as four electrical loads, typically automo 
tive block heaters, battery heaters, radiator heaters or animal 
water heaters, are then plugged into outlets 70, 71, 72, 73. 
Following use, the loads are unplugged. 

To use the test circuit, the user ?rst observes the signal 
lamp 93. If it is on, then it is clear that power is being applied 
to the outlet. If the signal lamp is off, then the outlet may 
have failed, or alternatively, the microcontroller may have 
switched power off to that outlet. To distinguish between 
these alternatives, the user presses the test pushbutton switch 
90 and observes the signal lamp 93. If it is lit then the reason 
power was not originally applied to the outlet is almost 
certainly related to the duty cycle of the shared power. If it 
does not light, then the user should inspect the fuse 74, make 
sure that plug 10 is plugged in, and check for other causes 
of circuit damage. 
The previously described versions of the present inven 

tion have many advantages, including a primary advantage 
of providing a novel power sharing device having four 
switched outlets where power is cycled from one outlet to 
the neXt in evenly timed intervals, allowing four devices to 
be powered in sequence, thereby saving power and money 
and reducing the peak load. 
Another advantage of the present invention is to provide 

a power sharing device having a power cycle choice switch 
that allows the user to reduce power consumption a further 
50% by choosing to have periods where the power is turned 
off between the periods in which power is cycled to each 
outlet in sequence. 

Another advantage of the present invention is to provide 
a power sharing device having circuitry including a test 
pushbutton that allows the user to distinguish between the 
absence of power due to the normal on/off cycling of power 
to the outlets and the absence of power due to a circuit 
failure. 
A still further advantage of the present invention is to 

provide a power sharing device having a delay period choice 
switch that allows the user to choose the period of delay 
before the power cycling commences. 

In compliance with the US. Patent Laws, the invention 
has been described in language more or less speci?c as to 
methodical features. The invention is not, however, limited 
to the speci?c features described, since the means herein 
disclosed comprise preferred forms of putting the invention 
into effect. The invention is, therefore, claimed in any of its 
forms or modi?cations within the proper scope of the 
appended claims appropriately interpreted in accordance 
with the doctrine of equivalents. 
What is claimed is: 
1. A power sharing device, comprising: 
(a) a power cord, adapted to be inserted into a standard 

electrical outlet, thereby providing appropriate voltages 
to a line current conductor, a neutral current conductor 
and a ground current conductor; 

(b) delay period choice switch means for allowing the 
user to select an initial delay period, typically of either 
one hour or two hours; 



5,883,445 
7 

(c) power cycle choice switch means for allowing the 
selection of a ?rst or a second poWer cycle period; 

(d) delay pushbutton sWitch means for initiating a delay 
period; 

(e) poWer supply means, connected to the line and neutral 
conductors, for producing a regulated supply of loW 
voltage direct current; 

(f) microcontroller means, having at least 3 input and 4 
output lines, attached to the regulated supply of loW 
voltage direct current, Where the three input lines are 
connected to the delay period choice sWitch, the poWer 
cycle choice sWitch and the delay pushbutton sWitch, 
for upon either poWer being applied to the microcon 
troller or activation of the delay pushbutton sWitch, 
checking to see the status of the delay period sWitch and 
the poWer cycle sWitch and for executing either a one 
hour or a tWo hour delay in response to the setting of 
the delay period sWitch, and for, folloWing the delay, 
activating the output lines in sequence for either 15 
minutes if the poWer cycle choice sWitch Was set to a 
?rst setting or for activating the output lines in 
sequence for 7.5 minutes folloWed by a 7.5 minute 
period Where no output line Was activated if the poWer 
cycle choice sWitch Was set to a second setting; 

(g) four optoisolator means, each having as a ?rst input 
one of the four output lines of the microcontroller and 
as a second input the ground current conductor, for 
isolating the microcontroller means from the line cur 
rent conductor and for producing an output signal in 
response to the signal on the output line of the micro 
controller; 

(h) four triac sWitching means for electrically connecting 
and disconnecting an output line to the line current 
conductor, each triac associated With an optoisolator 
means, each triac sWitching means having as a ?rst 
input a conductor attached to line current conductor and 
having as a second input the output signal of the 
associated optoisolator means; and 

(i) four electrical outlets, each outlet associated With one 
of the triac sWitching means, each outlet having a line 
terminal connected to the output line of the associated 
triac and having a neutral terminal connected to the 
neutral current conductor and having a ground terminal 
connected to the ground current conductor. 

2. The poWer sharing device of claim 1, further compris 
ing a test circuit, comprising: 

(a) a test pushbutton sWitch having a ?rst terminal and a 
second terminal, Wherein the ?rst terminal connected to 
the poWer supply and the second terminal is connected 
to the ?rst input of each of the four optoisolators; and 

(b) a signal lamp associated With each of the four elec 
trical outlets, each signal lamp having a ?rst terminal 
and a second terminal, Wherein the ?rst terminal is in 
electrical communication With the line terminal of the 
electrical outlet and the second terminal is in electrical 
communication With the neutral terminal of the elec 
trical outlet. 

3. The poWer sharing device of claim 2, additionally 
comprising four current limiting resistors, one current lim 
iting resistor betWeen each of the four output lines of the 
microcontroller means and the ?rst input of each of the 
optoisolators. 

4. The poWer sharing device of claim 3, additionally 
comprising current limiting resistors in line betWeen a 
collector of each optoisolator means and the line current 
conductor. 
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5. The poWer sharing device of claim 4, additionally 

comprising a ?fth output line from the microcontroller, 
operatively attached to LED indicator means for indicating 
that the one hour delay or the tWo hour delay is in progress. 

6. The poWer sharing device of claim 5, additionally 
comprising fuses, carried in line betWeen the output line of 
each triac sWitching means and the line terminal of the 
electrical outlets. 

7. A poWer sharing device, comprising: 
(a) a poWer cord, adapted to be inserted into a standard 

electrical outlet, providing appropriate voltages to a 
line current conductor, a neutral current conductor and 
a ground current conductor; 

(b) delay period choice sWitch means for alloWing the 
user to select a delay period, typically of either one 
hour or tWo hours; 

(c) poWer cycle choice sWitch means for alloWing the 
selection of a ?rst or a second poWer cycle period; 

(d) delay pushbutton sWitch means for reseting the poWer 
sharing device; 

(e) poWer supply means, connected to the line and neutral 
conductors, for producing a regulated supply of loW 
voltage direct current; 

(f) microcontroller means, having at least 3 input and 4 
output lines, attached to the regulated supply of loW 
voltage direct current, Where the three input lines are 
connected to the delay period choice sWitch, the poWer 
cycle choice sWitch and the delay pushbutton sWitch, 
for upon either poWer being applied to the microcon 
troller or activation of the delay pushbutton sWitch, 
checking to see the status of the delay period sWitch and 
the poWer cycle sWitch and for executing either a one 
hour or a tWo hour delay in response to the setting of 
the delay period sWitch, and for, folloWing the delay, 
activating the output lines in sequence for either 15 
minutes if the poWer cycle choice sWitch Was set to a 
?rst setting or for activating the output lines in 
sequence for 7.5 minutes folloWed by a 7.5 minute 
period Where no output line Was activated if the poWer 
cycle choice sWitch Was set to a second setting; 

(g) four optoisolator means, each having as a ?rst input 
one of the four output lines of the microcontroller and 
as a second input the ground current conductor, for 
isolating the microcontroller means from the line cur 
rent conductor and for producing an output signal in 
response to the signal on the output line of the micro 
controller; 

(h) four triac sWitching means for electrically connecting 
and disconnecting an output line to the line current 
conductor, each triac associated With an optoisolator 
means, each triac sWitching means having as a ?rst 
input a conductor attached to line current conductor and 
having as a second input the output signal of the 
associated optoisolator means; 

(i) four electrical outlets, each outlet associated With one 
of the triac sWitching means, each outlet having a line 
terminal connected to the output line of the associated 
triac and having a neutral terminal connected to the 
neutral current conductor and having a ground terminal 
connected to the ground current conductor, 
pull up resistor means, attached to the poWer supply 
means, for pulling up the voltage potential of the delay 
period choice sWitch, the poWer cycle choice sWitch 
and the delay pushbutton sWitch When the sWitches are 
in the open state; 
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(k) four current limiting resistors, one current limiting 
resistor betWeen each of the four output lines of the 
microcontroller means and the ?rst input of each of the 
optoisolators; 

(1) current limiting resistors in line betWeen a base of each 
optoisolator means and the line current conductor; 

(m) a ?fth output line from the microcontroller, opera 
tively attached to LED indicator means for indicating 
that the one hour delay or the tWo hour delay is in 
progress; 

(n) fuses, carried in line betWeen the output line of each 
triac sWitching means and the line terminal of the 
associated electrical outlet; and 

10 

10 
(o) a test circuit, comprising: 

(a) a test pushbutton sWitch having a ?rst terminal and 
a second terminal, Wherein the ?rst terminal con 
nected to the poWer supply means and the second 
terminal is connected to the ?rst input of each of the 
four optoisolators; and 

(b) a signal lamp associated With each of the four 
electrical outlets, each signal lamp having a ?rst 
terminal and a second terminal, Wherein the ?rst 
terminal is in electrical communication With the line 
terminal of the electrical outlet and the second ter 
minal is in electrical communication With the neutral 
terminal of the electrical outlet. 


